Cardiomyocyte mitochondrial KATP channels participate in the antiarrhythmic and antiinfarct effects of KATP activators during ischemia and reperfusion in an intact anesthetized rabbit model.
Recent evidence suggests that the mitochondrial K(ATP) channels may be involved as a subcellular mediator in cardioprotection afforded by ischemic and pharmacological preconditioning by K(ATP) activators. The present study investigated the effects of administration of non-hypotensive doses of ATP-sensitive K(+) channel (K(ATP)) openers, nicorandil (NIC) and pinacidil (PIN), and specific blockers of mitochondrial (5-hydroxydecanoate) and sarcolemmal (1-[5-[2-(5-chloro-o-anisamido)ethyl]-2-methoxyphenyl]sulfonyl-3-methyl-thiourea, HMR 1883) K(ATP) channels prior to and during coronary occlusion and post-ischemic reperfusion on survival rate, ischemia- and reperfusion-induced arrhythmias and myocardial infarct size in anesthetized rabbits. In Group I, myocardial ischemia-induced arrhythmias were provoked by tightening a ligature over the left main coronary artery for 30 min. In Group II, arrhythmias were induced by reperfusion following a 20 min ligation of the same artery. Both in Group I and Group II, early iv administration of NIC (0.47 mg/kg), PIN (0.1 mg/kg), HMR 1883 (3 mg/kg)/NIC and HMR 1883/PIN just prior to and during ischemia increased survival rate (75%, 86%, 75% and 75%, respectively, vs. 55% in the control in Group I; 75%, 75%, 75% and 67%, respectively, vs. 50% in the control in Group II), significantly decreased the incidence and severity of life-threatening arrhythmias and significantly decreased myocardial infarct size. However, late iv administration of NIC or PIN just prior to reperfusion did not increase survival rate nor confer any antiarrhythmic or cardioprotective effects. The antiarrhythmic and cardioprotective effects were abolished by pretreating rabbits with 5-hydroxy-decanoate (5 mg/kg, iv bolus). In the present study, higher levels of malondialdehyde and lower levels of reduced glutathione and superoxide dismutase in necrotic zone of myocardium in all subgroups in Group II suggest little anti-free radical property of NIC and PIN. Therefore, it may be assumed that mitochondrial K(ATP) channel opening leads to mitochondrial generation and release of ROS providing for IPC and antiarrhythmic activity. The mitochondrial rather than sarcolemmal K(ATP) channel may represent a potential site of cardioprotection and antiarrhythmic activity.